Introduction
Cervical cancer encompasses several histologic types, of which the most common is squamous cell (70 %) [1] . Adenocarcinoma and its variants account for about 25 % of cases, while other histologic subtypes are uncommon [2] . Neuroendocrine tumors represent only about 2 % of all female genital tract malignancies [3] . Among the various pathological variants the large cell type is considered extremely rare. Moreover these tumors are rarely seen arising from cervix and vagina. Literature search revealed only one such case arising from vagina and around 80 case reports of large cell neuroendocrine tumors originating from cervix. Here we report two cases of this rare malignancy arising each from cervix and vagina that were treated at our institution.
Case 1
A 68 year old female presented with intermittent lower abdominal pain of 2 months duration. USG revealed a cervical polyp and biopsy suggested poorly differentiated squamous cell carcinoma. Recto vaginal examination revealed a bulky cervix and no parametrial involvement.
On investigation, CT scan revealed a small lesion measuring 2×1.5 cm located in the right anterolateral wall of cervix. Metastatic workup was negative. A provisional diagnosis of poorly differentiated squamous cell carcinoma of cervix (Stage IB 1 )was made. Patient was offered the choices of both radiotherapy and surgery. Patient opted for surgery and a Type III radical hysterectomy and bilateral pelvic lymphadenectomy was done.
On histopathological examination, microscopy revealed sheets and nodular aggregates and trabeculae of atypical cells. These cells were large, round to oval in shape with pleomorphic nuclei and prominent nucleoli (Fig. 1) .
The mitotic count was about 20-22/10hpf. The cytomorphological features were suggestive of a poorly differentiated carcinoma and hence an immunohistochemical analysis was done.
The tissue stained positive for Cytokeratin suggesting its epithelial origin. Also surprisingly, it stained positive for Synaptophysin and Chromogrannin-A which was suggestive of neuroendocrine carcinoma. The routine markers of Squamous cell carcinoma such as CK 5/6 and P63 were negative. Ki67 index was high (60-70 %) suggesting the highly aggressive nature of the tumor.
Based on these findings a final pathological diagnosis of large cell neuroendocrine carcinoma of the cervix was made (Fig. 2) .
Patient received concurrent chemoradiation as adjuvant therapy.
Four cycles of chemotherapy with Carboplatin and Etoposide were given with concurrent External Beam Radiotherapy of 50 Gy to pelvis in 25 fractions and 5 Gy of brachytherapy in 2 fractions.
On follow up after 3 months, patient was asymptomatic and her clinical examination was normal. PET scandone at 6 months did not reveal any local or distant recurrence. On her recent follow-up at 9 months the patient was alive and asymptomatic.
Case 2
A 68 year old lady presented with postmenopausal bleeding of 1 month duration. Her gynaecological examination revealed a reddish, fleshy tumor of about 1.5×1.5 cm size, arising from the anterior vaginal wall and was located very close to the external urethral meatus. On per vaginal examination, the tumor was firm and was involving the lower one-third of anterior vaginal wall (Fig. 3) .
Biopsy revealed large cells with scanty cytoplasm and pleomorphic hyperchromatic nuclei.
On immunohistochemistry, the tissue stained positive for Cytokeratin, CEA, Synaptophysin, Chromogrannin A and BerEP4 and was pathognomic of neuroendocrine carcinoma. The Ki67 index was very high (70-80 %).
A diagnosis of large cell neuroendocrine carcinoma of vagina was made. Metastatic workup was negative. While planning the treatment, the prospect of surgery and its morbities were discussed. Since the tumor was in close proximity to external urethral meatus, the patient would probably need urethral excision for a three dimensional clearance and possibly require a permanent cystostomy. Alternately an anterior pelvic exenteration procedure may be required. These options were clearly discussed with the patient and the patient did not opt for surgery. Therefore it was decided to treat this patient with sequential chemoradiation.
The plan was to administer 6 cycles of chemotherapy with Cisplatin and Etoposide followed by pelvic EBRT.
After 2 cycles of chemotherapy, we noticed a complete clinical response. Unfortunately, this overwhelming response also encouraged the patient to default on further chemotherapy cycles and radiotherapy. The patient was lost to follow up. When the patient returned a year later, she had significantly enlarged bilateral inguinal lymph nodes and her performance score was poor. Interestingly there was no obvious recurrence at the primary site. Due to her poor general condition, she was started on oral salvage chemotherapy with Etoposide and patient was lost to follow up subsequently.
Discussion
Primary neuroendocrine tumors of the female genital tract are rare. Small cell neuroendocrine carcinoma, first described in 1957, is the most common neuroendocrine tumor. The less common large cell variant, although histologically distinct, shares the same natural history and is treated similarly. When found, they are often seen to be arising from ovary or uterus. These large cell neuroendocrine tumors originating from cervix or vagina is extremely rare. The natural history of large cell neuroendocrine carcinoma is significantly worse than that of the more common squamous cell cancer or adenocarcinoma [4] . Large cell neuroendocrine carcinomas are more likely to have lymph node metastases and lymphovascular space invasion, and their clinical course is marked by early hematogenous dissemination [5] .
The mean age at diagnosis of the large cell variant is 34 years, but the range is wide (from 21 to 62) [6] . An association with high-risk HPV infection (HPV18 more than HPV 16) has been described for both small cell and large cell neuroendocrine cancer [7] . There is usually no association with smoking unlike small cell neuroendocrine carcinoma of lung. Microscopically, the cells of the large cell variant of neuroendocrine carcinoma are distinguished by the presence of prominent nucleoli, vesicular nuclei with a more granular chromatin pattern, and variable amounts of cytoplasm. Neuroendocrine differentiation is demonstrated with panneuroendocrine markers such as chromogranin A, synaptophysin and neuron-specific enolase. Mitotic rates are high, and necrosis of individual tumor cells is common. Other large cell tumors that can arise in the cervix and may mimic l a r g e c e l l n e u r o e n d o c r i n e c a r c i n o m a i n c l u d e embryonalrhabdomyosarcoma, lymphoma, and undifferentiated carcinoma arising from the lower uterine segment. These are usually excluded by immunohistochemical analysis. In addition, large cell neuroendocrine carcinoma must be differentiated from poorly differentiated squamous cell cancer with neuroendocrine features, as this was the case in our first patient where the initial biopsy suggested a diagnosis of a poorly differentiated squamous cell carcinoma.
A cervical mass can often be identified on examination, and the majority have bulky disease at the time of diagnosis [8] . Often, the presentation is that of a pelvic mass with bulky pelvic adenopathy or malignant ascites. Similar to small cell lung cancer, large cell neuroendocrine carcinoma have a particular propensity to spread to the liver, adrenals, bone, bone marrow, and the brain. Also in parallel to small cell lung cancer, large cell neuroendocrine carcinoma of the cervix can occasionally present with a paraneoplasticsyndrome. Biopsy is required for definitive diagnosis. However, cytology, endocervical curettage, or cervical biopsy might not adequately differentiate these tumors from a squamous cell cancer or adenocarcinoma of the cervix. Hence larger samples such as hysterectomy are sometimes required to establish the diagnosis. Pap smear is usually inadequate as most of these tumors arise from submucosal region. Immunohistochemical staining for markers of neural and neuroendocrine differentiation are often needed for a definitive diagnosis.
Given the rarity of the condition, there are limited data to guide the treatment of large cell neuroendocrine carcinoma. Most published series contain few patients, and there are no prospective trials. In general, survival is poor with radical hysterectomy alone, but there is no consensus as to optimal management [9] . Treatment considerations have been largely extrapolated from the experience with small cell lung cancer [10] . Most clinicians favor the use of combined modality therapy (surgery followed by chemotherapy or combined chemoradiotherapy) for limited-stage potentially resectable disease, definitive chemoradiotherapy for locoregionally advanced unresectable but nonmetastatic disease, and palliative chemotherapy alone for those with metastatic disease, using chemotherapy regimens that are typically used for small cell lung cancer. Some patients with early stage disease will not have metastases at presentation and are potentially curable with local therapies. However, given the propensity for early dissemination and patterns of treatment failure (with distant metastases predominating), and the sensitivity of large cell neuroendocrine cancers to platinum-based chemotherapy, systemic chemotherapy is considered a critical component of standard therapy for all stages of disease. There are no randomized trials comparing chemotherapy alone versus chemoradiotherapy, either as primary therapy, or in the adjuvant setting following radical hysterectomy. Despite the lack of data, most clinicians favor the use of combined chemotherapy and RT because of the strong evidence supporting concurrent chemoradiotherapy in other subtypes of cervical cancer. Adjuvant chemotherapy alone could be considered an option in patients who have undergone radical hysterectomy [11] . The role of surgery for large cell neuroendocrine carcinoma is not well studied. However, a role for surgery in patients with apparently early stage disease is supported by the fact that most series report long-term survival only for those patients who have undergone surgical resection in the context of multimodality treatment.
A clinical document on small cell neuroendocrine carcinoma issued by the SGO (Society of Gynecologic Oncologists) in 2011 recommended Radical hysterectomy with lymphadenectomy followed by chemotherapy (etoposide plus cisplatin) with or without RT, for early stage disease (I-IIA, <4 cm) and either combined chemotherapy and RT or neoadjuvant platinum-based chemotherapy followed by surgery if the disease remains localized(I-IIA, >4 cm) [12] . However the efficacy of these guidelines in the management of large cell variant is unknown. The role of lymph node dissection in patients with large cell neuroendocrine carcinoma is not defined. In clinically early stage disease, information about locoregional nodal status might help in planning radiotherapy if a radical hysterectomy is being planned as part of initial treatment. However, the value of surgical staging is not clear and routine lymph node dissection is often not undertaken if the initial treatment plan is for chemoradiation. Due to the early propensity for hematogenous spread despite locally negative resection margins and due to the limited prognosis, fertility-sparing surgery is not a recommended treatment option for young patients. Combination chemotherapy with Radiotherapy is used for locally advanced unresectable but nonmetastatic disease. Post treatment surveillance after primary curative therapy for cervical cancer is uniformly recommended, although its effectiveness has not been well studied. In contrast to cervical squamous cell carcinoma and adenocarcinoma, the predominant site of failure for large cell neuroendocrine carcinoma is distant rather than pelvic and these recurrences occur earlier compared to other subtypes. Although therapy of recurrent disease is palliative and not curative, survival and quality of life may be benefited by salvage chemotherapy. In our view, it is reasonable to consider CT or PET scan imaging every 3-6 months during the first 2 years of follow up or at any time there is suspicion of recurrence based on symptoms or physical exam findings, if the patient would be considered a candidate for additional therapy.
Conclusion
Large cell neuroendocrine tumors of the genital tract, especially vagina are very rare. Very few cases have been reported in the literature so far. There is currently no consensus to optimal management of these tumors due to their rarity. No prospective trials have been conducted yet to guide us with enough evidence to formulate treatment guidelines. Current treatment guidelines are based on the experience with small cell lung cancer. These tumors are highly sensitive to platinum and hence chemotherapy plays a crucial role in all stages of these tumors. Even though most oncologists prefer combined modality therapy, an ideal treatment strategy is yet to be determined.
